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Preface

Thisisthe sixth edition of the pamphlet. It has been reorganized to improve utility,
includes new information and figures, and eliminates wooden blocking methods of
securement. However, do not destroy the earlier editionsbecausethey arestill usable. This
pamphletwill aid thesoldier in meeting the Association of American Railroads(AAR) rules
thereby ensuring safe rail transport of equipment. It contains general information,
procedures, and figures for the correct tiedown of military equipment on railcars.

This pamphlet covers minimum standards; your local railroad may require additional
securement based on the condition of therail car or other factorsthat cannot be standardi zed.
The pamphlet is not designed to cover every vehicle in the US Army inventory. The
vehicles covered in this pamphlet are those most commonly transported by rail. Whenin
doubt, check the AAR Loading Rules or check with the mechanical department of the
railroad transporting your equipment.

In this edition, we have kept the chain-tiedown information from the earlier editions
while eliminating the blocking sections. Blocking and wire rope (as a primary tiedown)
methods of vehicle securement arerarely used for military vehicles anymore, since chain-
equipped flatcars have become widely available. Wire rope continues as a secondary
tiedown material for items such as gun turrets and secondary loads. We will maintain the
fifth edition on our web site for wire rope and blocking reference. On each tiedown figure,
we have updated the pertinent figure and section numbersfrom the AAR loading rulesfor
cross referencing.

The earlier editions lack the above changes, but they may satisfy your other needs,
since many of the chain tiedown methods are unchanged. Y ou may want to compare the
sixth edition with the earlier editions to annotate changes in your earlier pamphlets, but
please note, the page numbers are radically different. Because of printing costs, we are
printing only alimited supply of the sixth edition. Please feel free to make copies of the
pamphlet at your own discretion.

Weinviteusersof thispamphlet to recommend changesand submit comments. Please
prepare comments on DA Form 2028 (Recommended Changes to Publications and Blank
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SIXTH EDITION

Forms) or inasimilar format and forward to the address given on the back of thetitle page
(p. ii).
We now have this and other publications available on the Internet at http://

www.tea.army.mil/ in Adobe Acrobat Reader (.pdf) format. The pamphletsare specifically
at http://www.tea.army.mil/dpe/FIELD.HTM.
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What is That Called?

9

Slip hook Grab hook

Adjustable double grab hook

Couplinglink Doubleclevischainlink

Must have wire

or nylontie Must have
nut and
H cotter pin.
- [To meet
MIL-STD-
- = - 209, the nut
must be
Round pin anchor shackle Screw pin anchor shackle Safety anchor shackle We'dedon]
(not recommended for
rail tiedown)
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Section|. Requirementsfor All Equipment

A. Thispamphlet provides userswith the proper methodsfor securing wheeled and tracked
vehiclesonthechain-equippedflatcarsthat arenow widely availabletothemilitary. It contains
basi cinformation fromthe Association of American Railroads(AAR)!and from experience
gained through monitoring many military rail loadoutsduring deployments.

B. Remember, all equipment loaded onto flatcars must be firmly and properly secured to
counteract longitudinal, lateral, and vertical forces. AAR General Rulesrequireboththerail
carrier (Seefootnotel, Rule1.2.2, SectionNo. 1) and theshipper (Seefootnotel, Rulel.2.3,
Section No. 1) to comply with all applicable loading rules and observe the drawings and
specificationsof applicablefigures. TheAARrulesaredividedintotwo categories: “ General
Rules” (SectionNo. 1) covering theapproved material sand methodsof | oad securement and
“figures” (Section No. 2 through 7) covering specific commoditiesincluding itemssuch as
military vehicles and equipment. The AAR rules are mandatory for Government shippers.
Flatcarsloaded withyour equipment will not moveuntil therailroadinspectsand acceptsthem
assafeloads. Therailroadinspector hasthefinal wordif aspecificfigureisnotinvolved. This
pamphl et waspublishedinaccordancewiththe AARIoadingrules; however, followtheAAR
loadingrulesif any conflict ariseswiththispamphlet.? If,insuchaconflict, youfeel youhave
followedall therulesand want asecond opinion or somehel presolving theissue, call theDOD-
AAR Representative, Mr. Robert Kerr at (757) 599-1645 or DSN 826-4643.

C. Thefollowing general proceduresapply toall typesof flatcars.

1. Gearshift Leversand Brakes

Place gearshift levers of automatic or manual transmissionsin neutral and securewith

IAAROpen Top Loading RulesManual (OTLRM), SectionNo. 1, General Rulesfor Loading
All Commodities; Section No. 3, Rules for Loading Construction and Farm Machinery;
SectionNo. 6, Rulesfor Loading Military Equipment and M ateriel; and SectionNo. 7, Rules
for Loading All Commoditieson Open Top Trailersand Containersfor Rail Transport. Toll
free877-999-8824 (Washington, DC: AAR, Revised Annually.) Referenceismadethrough-
out thispamphlet to theunderlying provisionsinthe AAR OTLRM.

2Seefootnote 1.
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wire. Setall parking brakesandthenwiretieor block the handlevers. Setting thebrakesisa
precaution against thevehiclerollinginadvertently and not part of thesecurement. Generally,
set thebrakesafter thechainsaretightened, however, somevehiclesrequireengine power to
setthebrakes, whichmay beset oncethevehicleisspotted. [ Never set thetestitembrakeswhen
performing the MIL-STD-810 rail impact test. This verifiesthat brakes are not part of the
securement.]

2. BrakeWheel

Allow al12-inch minimum clearancefromtheend of thecar, 6inchesaround and above
the brakewheel, and 4 inches below the brakewheel (fig 1). Notethat side-mounted brake
lever clearance need not betaken into account. (Seefootnote 1, Rule2.1, Section No. 1)

Item Description

A Bin. clearance in back, on both sides of, and above

brake wheel, except as shown for tanks and similar

shapes in one piece.

4 in. clearance undermeath brake wheel.

12 in. minimum clearance from end of car to load,

extending from center of brake wheel to side of car

and 6 ft. above car floor. On gondola cars this space

may be utilized from floor of car to 4 in. below bottom
of brake wheel, Item “B.”

om

Figurel. Brakewheel clearance.
3. Vehicle Spacing

TheAARTrules state: “1.2.22 Separate pilesor unitsloaded on one car may be secured
todifferent specificfiguresor General Rulesand|ocated not closer than 2 feet to theadjacent
pileor unit. Vehicleswith spring suspensionssecuredtodifferent figuresor General Rulesmay
beloaded closer than 2 feet but not lessthan 10 in. apart. 1.2.23 Cargo such astrailersand
fork trucks may be loaded with the tongue or forks beneath the next vehicle, provided that
pointswherethevehiclesmay touch are separated by aminimum horizontal distanceof 10in.
andthetongueor forksaresecured against vertical displacement.”
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4. Securing Movable Structure

Equipment with rotating parts, such astank turrets, and movable parts, such as crane
outriggersand booms, must havethosepartspositively secured, usually withwirerope. (rules
6.1t06.3) Thispreventsthe partsfrom moving out or up during shipment. Seriousaccidents
canresult from partsstriking bridges, structures, or passingtrains.

5. Forty-Five Degree Tiedown Angle

Placethevehiclesontheflatcar sothetiedownwireropeor chain makesapproximately
a45 degree angle with the flatcar's deck when viewed from the side. Measuring by eyeis
usually good enough. If youwant to layout the correct angle with atape measure, makethe
longitudinal distancefromthepoint thetiedown attachestothedeck tothetiedown provision
onthevehicleequal tothevertical distancefromthedeck totheprovision (fig 2). Donot cross
thetiedowns.

6. Inverted Tiedowns

Inverted tiedowns are tiedown chains or wire ropesthat are secured under the vehicle
rather than out, away fromthevehicle(fig 3). Invertedtiedownsareonly appropriatein cases
inwhichthetiedown doesnot contact any part of thevehicleexcept thetiedownprovision. Do
not use inverted tiedownsif the tiedown bears on the bottom of the bumper or frame of the
vehicle. For example, sometrailersdo havetiedown provisionsthat are mounted bel ow the
framesuchthat inverted tiedownscan beused. Another considerationisthevehicleground
clearance. Touseinvertedtiedowns, theremust beenough spaceunder thevehiclefor asoldier
toadequately securethetiedowns.

7. Tiedown Provisions

The proceduresin this pamphlet generally cover equipment that was manufactured to
meet MIL-STD-209, Interface Sandardfor Liftingand Tiedown Provisions. MIL-STD-209
providesfor adequate strength tiedown provisionsfor all modes of transport including rail.
Someequi pment requiresspeci alized procedures, whichwill bedescribedonaMIL-STD-209
dataplateattachedtotheequipment. MIL-STD-209isavailableat http://assist2.daps.dla.mil/
quicksearch/ or at http://www.tea.army.mil/pubs/nr/deploy/transinstruction/MIL-STD-
209J.pdf
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) Vehicle
. tiedown
n
T‘\edo\"‘mha provision
Tiedownpoint
onflatcar
Tiedown point Ti
onflatcar &dow Chain
Vehicle
) tiedown
provision
TopView
Vehicle
tiedown
provision
J\
Tiedown point
onflatcar v

SideView
Figure 2. Angle of 45 degreesin the side view; the dimensions shown are all equal.
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Figure3. Inverted tiedown on thetrailer.

D. WIRE ROPE

Wireropeisusedto securemovablepartson equipment, such asthebarrel andturreton
theM1tank andtherear door (ramp) ontheM 577 tracked vehicle. Securethewireropeusing
clamps. Apply the clamps, also called clips, fist distance apart, with the saddle against the
tension-bearing sideof thewireropeand the U-bolt against thedead end. Theclampmust be
thesamesizeasthewireropebeingused (fig4). Tensionthewireropeby pullingtight by hand
for movabl e partsmentioned above. For secondary loads, tensionthewireropeusing ahoist
(chainorwirerope) withtwo cablegrippers, asshowninfigure5. A properly tensionedtiedown
will deflect nomorethan about aninchwiththeweight of aperson standing onit. Besurethat
atleast 24inchesof wireropeoverlaptoallow proper application of cableclamps. Alternately
tighten the nutsand torque cable clampsto thefollowing guidelineval ues:

45foot-poundsfor 3/8-inchwirerope
65 foot-poundsfor 1/2-inchwirerope
130foot-poundsfor 5/8-inchwirerope

If the clamps break before reaching the above torques, use six instead of four clampsfor a
completeloop and torqueto avaluejust bel ow the breaking point.

5
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6 timesdiameter of cable

Saddleonthisside Dead end

Figure5. Chain hoist and cable gripper.

E. CHAIN TIEDOWN

Most CONUS chain-equipped flatcars have either 3/8- or 1/2-inch steel alloy chains.
Apply chainhooksover thevehicletiedown shackles, rather than under. Wire (or secureby
other suitablemeanssuch asnylontiestraps) thegrabhook tothechainlink, asshowninfigure
6, to prevent disengagement. If turnbuckles (used to tighten chains) are not equipped with
jamnuts(fig 7) or alocking device, they must bewired to prevent them from loosening.

Apply tiedown chainssymmetrically aroundthevehiclewithananglefromdeck tochain
of about 45 degrees. Do not cross the chains. Completely seat the chain anchors in the
channels, asshowninfigure8. Whenattaching chainstothevehicle, securetheshortest chains
firstandthelongest chainslast. A properly tensionedtiedownwill deflect nomorethan about
aninch with the weight of aperson standing oniit.
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Wireornylontieinfigure Figureeight around hook
eight pattern andthrough chainlink

Figure6. Proper securement of grabhook and chain link.

Proper tensionis 1/8" space between
metal partsof compression unit

Compressionuni

Removable ratchet handle
(available from Portec Rail
Products, phone630-573-4778)

Figure7. Turnbuckle.

Important! Winch pawl must bewiretied either around
pawl andratchet or through thehol eprovided on some
winches. (The pawl isthe part that keepsthe ratchet
wheel fromunwinding.)

Winch (part of chain
anchor)
Anchor lock, down

Channel notch

Figure 8. Chain anchor and chain anchor channel.

7
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Thegeneral guidelinesfor securingwheel ed vehi cleson chain-equi pped carsby diameter
of chainsaregiveninthefollowingtable(Seefootnote 1, pagel, Figure88-B, SectionNo. 6):

Alloy Steel Chain
Vehicle Weight
Ranges (Ib) Dia Minimum Working Number of Chains
(in.) Load Limit (Ib) Required Per Vehicle

0-8,500 3/8 6,600 4
8,500-16,000 3/8 9,000 4
16,000-25,000 3/8 9,000 8
16,000-25,000 12 11,250 4
25,000-40,000 12 13,750 4
40,000-55,000 172 13,750 8
55,000-80,000 12 13,750 12

For vehiclesnot covered above, usethefollowing formulato determinethe number of
chains required (See footnote 1, page 1, Rule 5.3, Section No. 1). The weight of Army
equipment isprinted on bar-code label s applied to both the front and side of eachitem. The
minimum breaking [force] strength of most alloy chainisabout four timestheworking load
limit (WLL), andtheproof loadistypically twotimesthe WL L . Chain-equippedflatcarsused
tobestenciledwiththeproof [test] |oad of thechainsandthe AAR figureswereofteninterms
of proof loads. If you haveaknown proof load for achain, dividethe proof load by twoto get
theWLL for that chain. TheNational Associationof Chain Manufacturers(NACM) statesthat
“TheProof Testand Minimum Breaking Forceshal | not beused ascriteriafor serviceor design
purposes.”

) . vehicle weight
Number of chainsrequired =

chain working load limit

Thetablesprovided with thefiguresin appendix A, B, or C are based on thisformula
oronspecificfigures. However, whenusingthisformulainthefield, theuser must realizethat
ityieldstheleast number of chainsrequired. M ost vehi cleshavefour tiedown provisions, and
each provisionmust havethesamenumber of chainsattachedtoit. Also, thenumber of chains
restraining movement inonedirection (either longitudinal or lateral) must equal thenumber

8
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intheoppositedirection (thisiscalled symmetry). Thisusually resultsinthenumber of chains
required being amultipleof four, thatis4, 8, 12, 16, and so forth. If theresulting number of
chainsderivedfromtheformuladoesnot providefor asymmetrical configuration, add chains
such that each tiedown has the same number and equal numbers oppose each other. For
example, if theformulayields9 chainsrequired, use 12 chainsto establish symmetry about the
4tiedownprovisions.

TheDODX 41000- and DODX 42000-seriesflatcarsand repaired chainson someof the
DODX 40000-seriesflatcarsareequipped withturnbucklelocking sleevesasshowninfigure
9. Thelock nut (if present) need not be used if thelocking sleeveisproperly applied.

Asyou remove chains preparing to unload flatcars, place the chains into the anchor
channels, so the chains cannot fall off the side of the car. Chains hanging off the side of the
carscan causeinjuries, causederailments, and destroy railroad infrastructure.

“— Unlocked. Noticethat the Locked
notchesonthesleeveare
resting on the earsand theturnbuckleisfreeto turn. Tolock, slidethesleeveup, clear
of the ears, and rotateit 1/4 turn, then slide the sleeve down into thelocked position.

Figure9. Turnbucklelocking sleeves.
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F.STEEL BANDING/STRAPPING

Steel banding can be used to secure secondary |oads and to prevent some items from
extending out over theflatcar sides. For instance, expansiblevansareoften banded to prevent
thesidesfromexpanding duringrail transport. Rule 17in SectionNo. 1 (seefootnote 1, page
1) explainstherequirementsfor banding. A new part of therulerequiresperiodictesting of the
sealingtool sto make surethey continueto producejointsof adequate strength. Thefollowing
excerpt givessomeof thedetailed requirements:

“17.2.9.4 Tool and Joint Condition Testing

17.2.9.4.1 Thecompatibility and condition of thematerial sandjoint-makingtool sfor |oad securement
bandsmust beverified. Thisistobedoneby subjecting samplebandjointstolaboratory testing at periodic
interval sto ensurethat minimum joint strength isbeing consistently obtained.

17.2.9.4.2 Testingisto bedoneon at least an annual basis, or after amaximum cycle time of 3,000
applications, whichever occursfirst. Testingistobeconductedinaccordancewith Rule 17.4, except as
noted hereregarding the number of test samplesand test-record handling. Testingisto be performed by
either thebanding or tool manufacturer, or other certifiedtesting facility. Thelatter may includeauser’s
own test equipment, provided all required test functions can be achieved, and evidence of industry-
recognized certification of thetest equipment can be readily produced upon request by the AAR or its
designatedrepresentative.

17.2.9.4.3 Users must maintain documentation of all test results for the most recent 2-year period.
Current test records of the results of each individually identified tool are to be maintained and made
availablefor inspection upon request.

17.2.9.4.4 Eachjoint-makingtool istobestamped or otherwisepermanently marked with adistinctive
and|egibleidentificationmark or serial number. A minimum of threeband-joint samples, madewitheach
tool usedintheapplication of steel bandsonloadsfor rail transport, must be subjected totesting. If atool
isused to make morethan onetype or size of joint, each type and size must be tested accordingly.
17.2.9.4.5 All sampleband joints must be made using AAR-approved banding. Each sampleisto be
at least 18in. long with thejoint centered between the ends of the sample. Each sample must belegibly
markedwiththeidentification of theequi pment withwhichthejoint wasactually made. Thisinformation
istobeverified and documentedintherecord of testing by thetester, and attested to by thetester signing
thetest report.”

10
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Section II. Whedled Vehicles

All wheeled vehicles must have their tires fully inflated to highway pressure for rail
transport. The tiresmust be capabl e of holding that pressurefor at | east thelength of thetrip.
Tiresare a part of the securement of the vehiclein that, if atire goesflat, it will leave the
tiedownsloose. Also, flat tires have started fires on moving trains by rubbing ontheflatcar
deck.

A.TRAILERSAND SEMITRAILERS

Most unitsprefer totransport trail ersattached totheir primemover asshowninappendix
A (pp. A-8and A-9). Thisminimizestheloading and unloading timeand generally simplifies
thetiedown procedureby eliminating any blocking required to support thelunetteor kingpin.
Semitrailer landinglegscannot bear the shock of rail movement and must beraised at | east 4
inches abovethe deck of theflatcar.

Semitrailers that do not have dedicated prime movers can be shipped on specialized
flatcarswithretractablehitchesor stanchions(p. A-10). Theentirerestraintisprovided by the
hitch beinglocked onthesemitrailer kingpin. Thismethod of loadingiscalledtrail er-on-flat-
car (TOFC). Thehitchescan only accommodate 2-inch kingpinsand semitrail er grossweights
up to 65,000 pounds. Trailers shipped by TOFC must meet AAR specification M-931,
“Highway Trailers, All Types, for TOFC Service.” Trailersmeeting thelatest version of M-
931, 1 May 1999, will have a“certification plate” adjacent tothe DOT certification label.
Some semitrailerscan exceed theweight limit and may have 3-1/2-inch kingpins, and thus,
cannot be shipped by TOFC.

TheM969A2, M969A 3, andtheM 967A 2 aretheonly semitrailer tankersthat arecapable
of rail transport loaded with fuel. Shipment of tankers by TOFC with fuel requires special
permissionfromtheFederal Railroad Administration (FRA) through M TM C Operations.

B. VEHICLESON BI-LEVEL FLATCARS

Bi-level flatcarsmay beusedfor smaller vehicles. Thetiedown procedureisthesameas
for single-deck chain-tiedownflatcars. Thetypesof chainassembliesonbi-level flatcarsvary
widely. Your local railroad can provide details about the chain assemblies on and the
dimensionsof bi-level flatcars. Beforeusingbi-level flatcars, check their dimensionstobesure

11
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sufficient clearanceexistsfor thedriver togetintoor out of thevehicleafter thevehicleisloaded
ontheflatcar. Also, makecertainyour destination hasrampsto unload thecarsyou use. When
youorder bi-level flatcarsmakecertainthat therailroad knowsthey will beused for military
vehicles.Many bi-level carsareequippedwithrestraint devicessuchasframetiedown T-hooks
that arenot suitablefor most military vehicles. Make certain that thetotal |oad on each deck
of thebi-level car does not exceed 40,000 pounds.

C. GRATE/LOCK CHOCKING SYSTEM (GLCS) ON BI-LEVEL CARS

The GLCS(fig 10) hasbeen tested and approved by the AAR for HMMWYV swithout
trailers. Usefour chocksper HMMWYV , carefully following theinstructionspostedinsidethe
bi-level car. Inadditiontothoseinstructions, theHMMWYV brakesmust beset hard, theengine
must bein neutral, and the transfer case must bein four wheel drive, low range.

Figure 10. Grate/Lock Chock.

12
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Section I11. Tracked Vehicles

A. SHACKLES

M ost existing tracked vehiclesdo not havetiedown shacklesasbasicissueitems(Bl1).
The towing hooks are not suitable for rail securement. Pack the towing hooks and use the
towing lugsfor tiedown by equipping them with shackles. Select the largest and strongest
shacklesthat will fit thetowing lugs.

TACOM hasdevel oped aspecial shacklesuitablefor light tracked vehicles. Thenational
stock number (NSN)is4030-01-369-7612, whichwill getyoual-inchshackle, labeled WL L
12.5T (25,000 pounds, working load limit (WLL)), onwhichthepinhasbeenreplacedwith
al-inchgrade8bolt. Theend of thebolt must bewired or secured by other suitablemeansto
prevent thenut from vibrating off during rail transport.

For medium-sized vehicles, usetheshacklesdevel oped for theBradley, NSN 4030-01-
187-0964. Theseshackleshaveal-3/8-inch-diameter pinandarelabeledWLL 21T. The21
T shackle (210,000 1bsmin breaking strength) isa1-1/4inch sizesafety anchor shacklewith
al-1/4-inch body, a3-1/4-inch-diameter opening at the bow, and a1-3/8-inch bolt pin. No
wiretying isnecessary onthisshackleif thecotter pinisin place.

Heavy vehiclesrequireeither thespecial unmarked military shacklesdevel opedfor the
DODX 40000-seriesflatcar or the21 T shackles. Somevehiclesmay still needthelink (ring)
inthepintleasatiedown provision. Theunmarked military shackleshaveal-1/2-inch body,
ad-inch-diameter opening at thebow, and a1-3/8-inch-diameter screw-pinand werebought
by part number which follows (by unmarked we mean no WLL, manufacturer, nor size
marking; many areindeed marked "Japan"). Any tiedown point that requiresthree chains
requiresthe 4-inch-diameter or larger opening shackle. For tiedown pointsthat require no
morethantwo chains, the21 T shacklemay beused. Theabove numbersof chainsallowed
per shackle are based on DODX flatcarsthat have aslip hook at the free end of each chain
assembly. Onflatcarssuch asHTTX onwhich the chain assemblies have no slip hook, the
chainis passed through the tiedown shackle and secured to itsel f with an adjustable double
grabhook. Uptofour 1/2-inch chainscan bepassed throughthe 21 T shackle. Theunmarked
military shackles are in the supply system, but they are not stocked and cost $93.38 each

13
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(as of 1 May 2003) using NSN 4030-01-391-2790. These shackles have the following
manufacturers’ part numbers:

Shackle: MacLean-Fogg 61284 or Midland Forge MK 0267

Link or Ring: MacL ean-Fogg 61283 (optional for M1)
(Whilenolonger essential for rail transport, the Air Force very much wantsthe
link (ring) for air transport)

The manufacturer of the MK 0267 shackle is Columbus McKinnon Corp., Midland Forge
(319) 362-1111.

Thefollowing supplierscan providetheMacL ean-Fogg shackleand link:
(MacLean-Foggisnolonger inthisbusiness, but thepart numbersarerecogni zed by theother
suppliers.)

Holland Company (708) 672-2300 extension 779
John Sakash Company (630) 833-3940

Y oumay uselifting provisionsfor tiedownif they arelocated so thewireropeor chain
doesnot bear onthebody of thevehicle. Lifting provisionsareoftenlargeenoughfor tiedown
without using shackles. A good exampleof usablelift provisionsistherear lift provisionson
theM1 tank.

B. TRACKED VEHICLE TURRET RESTRAINT AND SIDE OVERHANG

Oncethetracked vehicleisin place on theflatcar, tie the gearshift lever in the neutral
position. Setthebrakesif available. Wiretheturretlock and elevating mechanismsinplace,
and engageany hull-mounted barrel lock. Ensurethat two completewireropeloopshavebeen
put around the barrel and secured one to each side of the hull (details given below). This
procedureprovidespositivevisibleprotection against thebarrel elevating or theturret turning.

Many tracked vehicles are wider than the flatcar. Therefore, when loading tracked
vehiclesontoflatcars, besureto center thevehicleontheflatcar. Theoverhangof thevehicle
on each side of the flatcar must be equal to avoid rail clearance difficulties. Measure the
overhang on both sides from the car side to the edge of the vehicle's track. The allowable

14
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variation is when the two measurements, one subtracted from the other, have a difference
of linchorless. Thisresultsintheload'slongitudinal centerlinebeing no morethan 1/2-inch
away fromtheflatcar'slongitudinal centerline.

If applicable, wrap cushioning material (waterproof paper, burlap, or plastic—to protect
thepaint) around theguntube, and securetheguntubewith onecompletel oop of 3/8-inchwire
rope, withtwo clamps, toalifting eyeoneach sideof theguntube(atotal of 2completeloops).
OntheM1tank, usethe engine hatch cover lifting eyesasthe hull attachment pointsfor the
wireropeloops. Hand tensionthewirerope, but fully torquethe clamps. Thismust bechecked
at theflatcar loading site, but will beeasier to apply at themotor pool beforeloading begins.

The bridge sections of tracked vehicles used as bridge launchers normally must be
removed and shipped separately.

For further guidance, check the vehicle data plate, operator's manual, and on older
vehicles, the transportability guidance technical manual applicable to the vehicle being
secured.

C. TRACKED VEHICLESON CHAIN-EQUIPPED FLATCARS

Thesizeand number of chainsrequired will depend onthesizeandweight of thevehicle.
Sliphooksasused onthe DODX 40000-, 41000-, and 42000-seriesflatcarsshould beapplied
totiedown provisionswiththepoint down (fig 11). If thehooksare placed horizontally, they
canpointeither direction.

Figure 11. Slip hooks with the point down.
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NOTE

Armored personnel carriersare shipped on avariety of commercia chain-
equipped cars; however, the M2/M 3 Bradley can be easily shipped only on
HTTX, DODX 41000- series, and similar cars. The DODX 41000-seriescan
carry one and only one M1 tank. The recommended flatcar on which to ship
the M1-seriestanksisthe DODX 40000-seriesflatcar. It hasthe ability to
transport two M1 tanks, and it is equipped with thirty-six 1/2-inch special
aloy, 13,750-1b working load limit (WLL) chains. The DODX 40000-series
flatcars are no longer equipped with shackles or links (rings), so any
shackles or links used should be unloaded with the vehicles and, ideally,
should be assigned to and kept with the vehicles. See also “ Section 1X.
Flatcar Types’ on page 30.

16
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Section V. Toolsfor Rail Loading

Tableloutlinesthesuggestedrail |oadingtool kit needed by personnel conductingarail
outloadin CONUS. Specificinformation onsomeitemsfollowsthetable.

Table 1. Suggested CONUS Rail Loading Toolkit

National
Quantity Item Remarks Sock Number
lpr | Pliers Sidecuttingor slip-joint (8-inch) 5120-00-239- 8251
or
5120-00-059-6711
2 Puller, hoist Cablepuller (usedwithcablegrips), | 5120-01-337-6485
4000-pound capacity
2 Ratchet 1/2-inchsquaredrive, reversible 5120-00-230-6385
1 Removable Torapidly tightenturnbuckles Availablefrom Portec
turnbuckle with turnbuckle gear Rail Products, Inc.
handle Phone 630-573-4778
1 Screwdriver Common, 8-inch 5120-00-596-9364
2 Socket 1/2-inchsquaredrive, 3/4-inch 5120-00-189-7985
(12-point)
2 Socket 1/2-inchsquaredrive, 7/8-inch 5120-00-189-7934
(12-point)
2 Socket 1/2-inchsquaredrive, 15/16-inch 5120-00-189-7935
(12-point)
2 Tapemeasure Steel, 12-foot, recoil type 5210-00-182-4797
1 Torquewrench | 1/2-inch squaredrive, for wire 5120-00-640-6364
ropeclips
1 Wirecutter steel wirecutter 5110-01-473-9293
1 Wirerope Hydraulic, 1-1/8-inch cablecapacity | 5110-00-224-7058
cutter
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Table 1- Continued
National
Quantity Item Remarks Sock Number
1 Braceandbitor | Topredrill lumberfor spikes, if 5110-00-293-1958

electricdrill

Drill set, twist
Cablegrip

Chain saw

Claw & pinch bar
Drift or pinpunch
Flex handle
(breaker bar)
Gloves, work

Hammers

Marker crayon

Monkey wrench

Nailpuller

needed

Sizes 1/16 to 1/2-inch by 16ths

.1621t0.552-inch capacity
.5t0.75-inch capacity

Gasoline-engine-driven, 10-inch
bar (requireschainlubricatingoil and
gas/oil fuel mixturefor two-cycleen-
gines)

30-inchlength

1/8-inchpoint, .313 stock diameter,8-
inchlength

3/4-inchsquaredrive,
20incheslong

Leather orleather-palm

1-pound

2-pound

3-pound

Oneblack, oneyellow (nostock info)

Lightweight, 10.25 to 13.75 inches
long, 2.125-inch capacity

If notonpliers

or
5130-00-935-7354

5133-00-293-0982

5120-00-238-4436
5120-00-224-2661

NA

NA
5120-00-240-8898

5120-00-221-7959

NA
5120-00-061-8543
5120-00-061-8546
5120-00-900-6111
7510-00-285-1730

5120-00-293-3009

5120-00-542-4828
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A. SOCKET

Usersmust check socket sizesagainst actual hardwarethat will beused. Thenut sizeused
onwireropeclampsvariesby manufacturer and by clamp size.

B. FLEX HANDLE (COMMONLY CALLED “BREAKER BAR")

For tightening the chain and the anchor block of achain-tiedown assembly, thistool is
moreeffectivethana3/4-inchdriveratchet. It costsmuchlessthanaratchetandislesslikely
tobepilfered. Anevenmorecost-effectivesubstitutewould bealocally fabricated tool made
of 3/4-inch squarebar stock, cut into 20-inchlengths, and bent 90 degreesontheend (2 or 1-
1/2 inches) of each bar. Thiswould form, in effect, ahuge Allen wrench, and would be as
effectiveasamoreexpensivetool sincethechainwinchusually requiresonly one-half tothree-
quartersof aturntotensionthechain. Do not useacheater bar or pipeextensionhandleonthe
wrenches, or you could over tension and break the chain assembly or break the wrench.

C. MONKEY WRENCH

Somechaintiedownsaretensioned by aturnbuckl e (seefig 6) withatubular body inthe
chainassembly, rather than by awinchintheanchor block. Althoughtheslack canbetaken
out of thechainby manually twisting theturnbuckle (which givesthetiedowntheappearance
of beingtight), additional tensionisnecessary and can beappliedwithawrench, sinceoneend
of theturnbucklebody hasal-1/2-inch hexagonal section. A 15-inchadjustablewrenchisthe
smallest that will opento 1-1/2 inches. But, amuch smaller (11-inch), and less expensive,
monkey wrench will open to 2-1/2 inches, for turning the turnbuckle and for other uses
requiring ageneral -purposewrench. Twowrenchesareneeded, oneto holdtheturnbuckleand
oneto set thejamnut.

D. GLOVES

Leather or leather-palm work gloves must be worn by persons loading flatcars. The
glovesmay beincludedinthetoolkit orissued by theunit supply section. Regardless, gloves
must bewornfor safety reasons. L eather glovesmust belocally purchased.

E. CHAIN SAW

A small gasoline-engine-driven chain saw witha10-inch cutter bar isuseful for cutting
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lumber at the loading area. One saw with aqualified operator is sufficient at each loading
site (not one saw per toolkit). With the use of blocking diminishing, the chain saw may not
be needed at the loading site.

Any lumber itemsneeded should bedeliveredtotheloadingsitein precut, usablelengths.
Thisallowsthechainsaw to be used only for cutting special blocking and bracing piecesfor

unusual equipment or for special cases. Handsawsarefar too slow and areusually kinked by
inexperienced“ carpenters.”
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Section V. Tips and Common Mistakes

A. PREPARINGVEHICLESPRIORTOLOADING

1. Besurethat al lifting and tiedown shackles are attached to the vehicle. Do not use
bumperettes, axles, towing pintles, or towing hooks as points of attachment, except where
specifically showninafigure.

2. Makesurefuel tanksare nomorethanthree-quartersfull. Jerry cansareeither DOT
5 metal or POP (performance oriented packaging) certified plastic 5 gallon containers. The
safest transportisempty and purged of fuel. ThePOPcertified containersarelesslikely toleak
than themetal onesand are, therefore, the preferred typeif you must transport fuel.

3. Remove or band canvas and bowsto prevent wind damage.

4. Protect windshieldsfrom thrown rocks (if needed; thisisalocal decision). Notched
plywood banded in place works well. Remember, what you use will have to withstand
sustained highwindineither direction onthemovingtrain.

5. Reducevehiclestotheir lowest configuration (for shipping or if appropriate).

6. Secureany materialsor equipment loaded in the beds of trucks by banding or other
means. Suchloadsarecalled nested or secondary loads. Bands (also called steel strapping)
shouldbeat least 3/4 by 0.020inchesand must be AAR approved. Bands must beappliedwith
the AAR approval marking facing out. Make certain the band sealing tool inspection and
testing recordsareuptodate(seepage 10). Y oumay al sousewireropeproperly securedwith
clamps, seepages5and 6. Nylonstrapsarenot AAR approved. Hemp, sisal, manila, and other
natural and man-madefiber ropeisnot an approved tiedown for secondary loads. Polyester
webbing isapproved for vertical tiedown only; lateral and longitudinal restraint must be by
other approved materials. Do not | oad secondary | oadson noncargo areasof equipment such
asvantopsand vehiclesides.

7. Make certain that hood latches are functional and secure (wind can tear hoods off).
V ehiclesmay travel facing forward or backward or both onaparticular rail journey.
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8. Inflatetiresto highway pressure. Repair or replace leaking tires. Asalast resort,
block up the axle with solid blocking so no load rests on the flat tire. A flat tire on atruck
loaded onamovingtrain can causeafireduetotherubbing of thewheel onthepinched double
layer of tire rubber against the deck.

9. When unloading flatcars, stow the chainsin the chain anchor channels. For safety
reasons, thechainsmust bestowedto prevent themfrom hanging through the deck or off the
sidesof theflatcars.

10. Install therail transportlocking pinsonall PL Sand L HSflatracksloaded onthetrucks
andtrailersonboth sides(seepagesA-3and A-4).

B. PREPARING FLATCARSFOR LOADING

1. Inspect flatcarstoverify deck suitability. Holesindecking, bad order safety appliances,
and so forth, must berepaired by therailroad prior to loading, or the car must berejected by
theinstallationtransportation officer (ITO) or hisrepresentativeat aport or activity. Onchain-
equipped cars, anchor channel sshould not bebent, and all chainsandtightening devicesshould
beoperative. Loadingteamsshould havearust retardant oil availabletofreefrozenlocking
devices.

2. Chock flatcar wheel sto prevent movement whileloading.
3. Storeunused chainsin the channelsto prevent damage when loading vehicles.

4. Cleandebrisfrom anchor channelson chain-equipped carsto allow locking devices
to bemoved thelength of thechannel. Removeany protruding nailsfromthe deck of thecar
(they areatripping hazard).

C.LOADING VEHICLES

1. Useflatcar and ground guideswhenloading vehicles. Guidesshouldkeeponeflatcar
distance between them and thevehiclebeingloaded. A guideshould never walk backwards
on aflatcar onto which asecond vehicleisbeing loaded. Before directing theloading of a
second vehicle, theflatcar guide should mount the previously loaded vehicleto avoid being
crushed betweenthevehicles.
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2. Whenloading wheel ed vehicles, use spannersstrong enough to support the heaviest
load anticipated and properly positionthem (seep 27). Whenloading vehiclesbetweenflatcars
of unequal deck heights, besureto placedunnageunder thespanner topreventitfromslipping.
Whendriving onspanners, try to maintain aconstant speed; avoidfour-wheel drive,jamming
on brakes, and reversing. For added safety, use nylon straps to secure spanners between
flatcars.

3. Besuretoleaveat least 10inchesbetween vehiclesto avoid damageintransitand to
obtain aproper angleof tiedown.

4. Whenloadingwheel ed vehiclesonmultilevel flatcars, exercisecarewhengoing from
oneflatcar toanother. Loading decksmay beset at different heights, thereby causingthetop
of thevehicletostriketheupper deck. L oad bottom decksfirst sincetheupper deck rampsmay
block thelower deck.

5. Donot overload cars. Check theweight on each car against theload limit stenciled on
thesideof thecar. Try to keep theloaded center of gravity on each carload below 98 inches.
Thisisnot anissuewith most military equipment, but can arisewith heavy secondary | oads.
Speedrestrictionsapply if thecombined center of gravity isabove 98inches.

D.SECURING VEHICLES

1. Turnturntable-typewinchesintheproper direction sothat thechainistakenuponthe
underside of theratchet wheel (fig 12).

Chaingoesunder winch
(not over)

Compressionunit

Important! Winch pawl must be wiretied
either around paw! and ratchet or through
the hole provided on somewinches. (The

X,
Anchor channel j > pawl isthepart that keepstheratchet wheel
~

Turntablewinch

Paw N

Figure 12. Correct position of chain anchor winch.
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2. Besureproper tension of wirerope or chainsexists. Tension wireropeto alow no
morethan 1-inch deflectionwhen supporting theweight of afull grownman. Tensionchains
toachieveamoderate deflection of thevehicle' ssuspension. Afterinitially tensioning each
chain, strikeit sharply withahammer or bar andretighten. Repeat thisstepif necessary. This
helpsthelinksseat intheir longest length and hel ps prevent loose chainsin transit.

3. Stow excess chain in the anchor channel.

4. Onchaindevices, secureopenhooks(grab hooks) tothechainlink withwireor nylon
tie strap. (This does not apply to claw hooks or to slip hooks applied directly to atiedown
provision.)

5. Lock chain-tightening deviceswithwire. Turnbucklesmust havejamnutstightened

wrench-tight with two wrenches or must have locking sleeves, which must be lowered to
eyebolt.
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Section V1. Comparison of the Rail Shock Environment

In North America, Europe, and Korea

Railcarsin North Americause automatic couplers, whilein Europe, railcarsarelinked
together manually. Automati c coupl erstendto encouragei mpactsto ensureengagement of the
coupler mechanism. The railroad compani es admonish their employees not to impact cars
faster than 4 mph, but higher impacts sometimes occur. The Association of American
Railroads(AAR) impact test, used to verify thesafel oading proceduresfor most commaodities,
callsforimpactsof 4, 6, and 8 mph andthen8 mphintheoppositedirection. Military vehicles
must passthe MIL-STD-810 version of the AAR test to receive transportability approval.

The automatic couplers are attached to the car frame through adraft gear that may be
standard or cushioned. Thedivision between standard and cushioned istravel of lessthan 5
inchesfor standard and greater than 5inchesfor cushioned. Standard draft gear travel isusually
about 2to 3.5inches. Cushioned draft gear travel isusually about 9to 15inches. Thedraft gear
providesshock mitigationin buff (compression), andif not extended, indraft (tension) but also
addsslack toatrain. Slack isthedifferenceinlength of atrainbetweenbeing bunched together
and being stretched out.

The European carsdo not have automatic couplers. | nstead, they are coupled by hand
using aturnbuckle-likedevicethat drawsthe carstogether. European carshavebuffers, one
at each corner ontheends, whicharepulled together and compressed by the coupling device.
This arrangement limits the slack in European trains. The Korean railroad uses automatic
couplerssimilartothosein North America, but theflatcarsaretypically loaded and unl oaded
asaunittrain, sothecarsarenot aslikely to be uncoupled and coupled asin North America.

RailroadsinNorth Americaoperatesignificantly longer trainsthanin Europe. Thelonger
trains, combined with the major difference in coupling systems, lead to higher shocksin
moving North Americantrains. Asatraingoesupand downhills, accel erates, and appliesthe
brakes, the slack runsin and out, propagating shocks asthe carsrapidly changevelocity. In
someareasof North America, trainsarelimited to 60 cushioned carsbecause of the severity
of the shocks produced by the terrain and the slack. Cushioned cars are typically used for
military moves. For other operational reasons, therailroadswouldruntrainsof over 100 cars.
Europeantrainsusually consist of 20to40cars. Koreantrainsaretypically limitedto 22 cars
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dueto the length of passing sidings, so in-train shocks due to slack would be significantly
less than in North America.

Heavier loadsaretransported ontrainsinNorth America. Allowablerail car axleloadsin
North Americaareroughly 50 percent higher thanthosein Europeand K orea. That meansthat
themass(weight) of each car in North Americamay besignificantly higher thanin Europeor
Korea, thereby contributingto higher shock levels. Thisistrueof military trains, sinceaNorth
American89-foot car will hold morevehiclesthan atypically used European 61-foot (18 500-
mm) flatcar with thesamenumber of axles. K orean carsareshorter than North Americancars,
also having the effect of lowering thetotal massof atrain.

Hump operations can also cause severe shocks. A humpisahill downwhich carsare
allowedtoroll intooneof multipletracksandisusedto sort carsbased on destination. Several
humpsdo existin Europe. The biggest difference between the humpsin North Americaand
Europe isthatinNorth Americathecarsareexpectedto couple, whilein Europeexcessimpact
could causethe carsto bounce apart.

Thedistancestraveled by rail in North Americaarevastly greater thanthosein Europe
and Korea, therefore, thecumul ative effect of shocksisgreater.

Most of theflatcarsthat the military usesin North Americaare equipped with integral
tiedown chains(and cushioned draft gear). Wireropetiedownfor vehiclesinNorth America
hasvirtually disappeared, leaving only thethreat of usein the case of ageneral deployment,
which may bring plain, non-chain-equipped flatcars back into military use. In Europe and
K oreathe shipper providestiedown materials.

Former Soviet Union (FSU) railroads use asimilar coupling system totheoneusedin
North America, sotheshock environment will fall somewherebetweenthatin North America
and in Koreadepending on the length and speed of thetrains (see pg 37).

Rail tiedown in North Americarequires the highest level of restraint of all modes of

transport. Theproceduresinthispamphlet aresuitablefor North American and possibly FSU
rail transportation but will beexcessivefor rail transportationin other countries.
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Section VII. Spanners

Spannersarebridgeplatesthat all ow wheel ed vehiclestoroll fromoneflatcar tothenext.
Themilitary hasnever standardized nor officially recognized the need for spanners, sothey
continue to be a locally produced or purchased item. Spanners can be wooden, steel, or
aluminum, and therearemany opinionsabout therel ativeadvantagesof onetypeover another.
Wehavelookedinsomedetail at an aluminum spanner designanditispresented hereasone
option (figs13and 14). Thechoiceof designremainswiththelocal unit. Most spannerswill

. °°‘T o B igae Platerfait Spomer

Roger K. Crow, Feb 1995

T

0 —=]
Typical Beom Spacing

Material: 6061 T6 Aluminum \
3/8" TREAD Plate
2x 3x 3/8"x 22" Angle

DETAIL TOE
S§3x 2.5x . 349 |-Beam 2.591b/ft SCALE 0.250 }
Weight 137 pounds (+ welding) 3/8" TREAD Plate
Weld per Industry Standard x 24"

| $
- — 2 —

2.0

MTMCTEA Mar 01
Figure13. Six-foot aluminum spanner.
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bethe6-foot size, but mostinstallationswill al so need some 10-foot sizespanners. The10-foot
spannersareneededto accommodateflatcarswith sliding cushioned center sills. Thespanners
shown herearegoodfor vehicleloadsuptoandincludingthepalletized | oad system (PLS), that
is, axle vjvre| ghtsup to 20,000 pounds.

Material: 6061 T6 Aluminum

3/8 TREAD Plate

2x 3x 3/8"x Kick & Hand Hold Angle
S4x 2.66x .19 |-Beam 2.641b/ft

Weight 250 pounds (+ welding)
} [ Weld per Industry Standard

TREAD Plate 22x 4'—4

DETAIL TOE PLATES

[1.0 SCALE 0.200
4-3/8
/\ 't
1 ) vi 1

f=22.0= ? — 14.0

2
Hand Hold MTMCTEA
23 Mar 01

Figure 14. Ten-foot aluminum spanner.
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Section VII1. Loading Ramp

Themilitary oftenusesanendrampfor circus-loading flatcars. Below (fig 15) isasteel
rampthat canbelocally fabricated to providesomeflexibility inthechoiceof loading sites. A
Pro-E drawing can be found on our web site: www.tea.army.mil specifically at [https:/
www.tea.army.mil/res/3d/3dmodel s.asp?type=1].

Figure 15. Steel end ramp for wheeled and heavy tracked vehicles.
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Section | X. Flatcar Types

A relatively few typesof chain-equipped flatcarsservethebulk of themilitary'sneeds.
Flatcar lengthsfall into two main categories: 60 to 68 feet and 89 feet. The shorter carsare
typically about 10to 10-1/2 feet wideand the89-foot carsare9to 9-1/2 feet wide. Most of the
commercial flatcarsarenominally 70-ton capacity cars, whiletheDOD-owned cars(DODX)
are100-ton carsfor theDODX 41000- and 42000-series(figs16 and 17) and 140-ton carsfor
the DODX 40000-series(fig 18). Theweight each flatcar can actually carry, and whichyou
must not exceed, isstenciled onthesideastheloadlimit (LD LMT). Additional information
ispublishedinMIL-STD-1366 availableat http://assist2.daps.dla.mil/quicksearch/ or at https:/
www.tea.army.mil/pubs/res/depl oy/transinstruction/M I L-STD-1366D.pdf starting on page
17.

Figure16. DODX 41000-series 68-foot flatcar.
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Figure17. DODX 42000-series 89-foot flatcar.

Figure 18. DODX 40000-series 68-foot flatcar.
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Among the commercial flatcars, the magjority are owned by TTX Company with the
others being owned by the variousrailroads. The OTTX (fig 19), most ITTX (fig 20), and
similar flatcarsareequipped with 3/8-inch chains, which aresuitablefor thegenerally lighter
military vehicles. TheHTTX (fig21), TTDX (fig 22), and somel TTX carsareequippedwith
1/2-inchchainssuitablefor all military vehiclesthat will fit on each car type. These TTX cars
will reach the end of their 50-year lifeand will be scrapped around 2015.

- = Y T I

Figure20. ITTX 89-foot flatcar.
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Figure21. HTTX 60-foot flatcar.

Figure22. TTDX 89-foot flatcar; the deck layout issimilar tothe I TTX flatcar.
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Section X. Loading and Tiedown Checklist

For Vehicleson Chain Tiedown Flatcars

NOTE: Copiesof thispage should bedistributed toloading teams.
Make certain all hood latches are secured (to avoid wind damage).
Leave at least 10 inches between vehicles.
Check for proper brake wheel clearance (see fig 1, p. 2).
Do not cross the chains.
Use symmetrical tiedown patterns (multiples of 4).
Secure tiedowns at approximately 45 degree angles.
Seat and lock chain anchor or winch.
Secure shackle in tiedown provision with wire tie or cotter pin.
Pull chain tight and attach hook above the compression unit.
Tighten chain.
Use appropriate tools.
Make sure chain is not kinked or binding.
Secure hooks with wire or nylon tie straps.
Make sure turnbuckles are wired or locked.

Tighten jamnuts with two wrenches. Lower locking sleeves.

O0ODO0ODO0ODODODDODODOOOOQNO OO aQOQRaOQRaOoao

Do not secure chains to axles or springs unless figure shows to.
O Make certainturrets and guns, radiator doors, side skirts, outriggers, crane

booms, expansible van bodies, movable parts, and secondary loads are se-
cured from extending up or out over the side of the flatcar during transport.
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Section XI. Practical Tips
For UnitsDeploying by Rail

By George Gounley
Chief, Asset Management Branch
MTMC Operations Center
757-878-7473, dodx@mtmc.army.mil

A. INSTALLATION TRANSPORTATION OFFICE (ITO)

1. Keepyour I TO upto dateon changesin quantiti es/'typesof equi pment being shipped.

2. Military Transportation Management Command (MTMC) and your ITO are
accustomed to dealing with each other; ask your I TO to passonto you any information they
receive from MTMC about your movement.

B. FLATCAR SUPPLY

1. Youwill likely encounter both DODX and non-DODX flatcars.

2.DODX 40000-seriesflatcars (6-axle, 68’) can carry two heavy tracked vehiclesand
DODX 41000-seriesflatcars(4-axle, 68') cancarry one; thesearetheonly flatcarsauthorized
tocarry heavy tracked vehicles. Their 68-foot length al so makesthemuseful to carry tractor-
trailer combinationssuch asthe HET and the Patriot.

3.DODX 40000-,41000-, and 42000-series(4-axle, 89") flatcarsall have 1/2-inchchain
tiedown assembliesfor vehiclesand container attachment pointsfor 20-foot | SO containers.
DODX 48000-seriesflatcars (4-axle, 89') haveonly container attachment points.

4. Most non-DODX chaintiedownflatcarshavethefollowing reporting marks: OTTX
(607, 3/8" chains), HTTX (60", ¥2" chains), ITTX (89", 3/8" chains), and TTDX (89", %2
chains).

C. EMPTY FLATCAR DELIVERY

1. The railroads have the right to make substitutions if the flatcars ordered are not
available; for example, if you order ten 89-foot flatcarsyou may get fifteen 60-foot flatcars
instead. If thiswould cause problemsbased onwhat you areloading, makesurethel TO knows
thisbeforeheordersflatcars.
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2. Keep intouch with the ITO, so as not to be surprised by delivery of flatcars earlier
or later than expected.

D. RAMP SPOTTING GUIDELINESFOR LOADING

1. Flatcars for heavy tracked vehicle loading should be next to the ramp, so that the
vehiclesarenot run over carsthat can't taketheir weight.

2. Shorter flatcars are wider than longer flatcars; loading will go faster if the shorter
flatcarsare next to theramp.

3. Somecommercial flatcarshavesidesills, handholds, and soforth, that project above
thedeck. Thesehinder loading and may prevent|oading theseflatcarswith central tireinflation
system (CTI1S) vehicles. Flatcarswithout projectionsabovethedeck should beplaced next to
theramp, so that CTIS vehicles can beloaded on them without being damaged.

4. Theaboveguidelinescan beignored andloading simplified significantly if youhave
enoughrampsavailableto placedifferent flatcar typesat different ramps.

E. TIEDOWN

1. Get copies of this pamphlet for all of your tiedown supervisors. See http://
www.tea.army.mil/pubs/pubs_order.htmto order additional copies.

2. Makesureyou have sufficient spanners (see pg 27) on hand and that they are sturdy
enough for what you haveto load.

3. Tiedown provisionson military vehiclesare strong enough to beused for loading all
vehicles, except most heavy tracked vehicleshavenotiedown provisionsand requireshackles
attached to thetowing lugs. Thel TO should have asupply of shacklesfor such vehicles.

4. 1f desired, most railroadswill arrangefor asubcontractor experienced with military
loadingstohelpyoutotiedownloadscorrectly. Let your I TOknow beforeherequestsarate
if youwant thisservice. Theadditional cost will bebuilt into thetransportation charge.

5. Railroadinspectorsmust approveyour tiedownwork beforetherailroad will movethe
flatcars. If theinspector requiresadditional work beyond thebook, doit soyou can proceed
with the deployment. If theinspector saysthat you do not haveto do work required by the
pamphlet, completethework anyway; otherwiseyouwill havemistrained your tiedown crews
and your trainsmay be delayed en route, especially if thetrainsareinterchanged to another
railroadthat doesfollow therules.
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F. TRACKING

1. Intransitvisibility isbased onaflatcar’ sreporting marks, thatis, DODX, ITTX, and
so forth, and number.

2. Record at least the reporting marks and number of all flatcars carrying critical
equipment (equipment you need unloaded first, and soforth). If youdonot track all flatcars
enroute, at |east track these.

G. UNLOADING

1. Thefirsttraintoleave may not bethefirst trainto arrive. Theflatcarsonthefront of
thetrainwhenitleavesmay beontherear whenitarrives. If youneedtogivetherailroad specia
instructionsfor unloading, specify thereporting marksand numbersof theflatcarsinvolved.

2.If youaretravelingtotheNational Training Center (NTC) or Joint Reserve Training
Center (JRTC), youmay havetointegrateyour arrival with another unit’ sdeparture, or vice
versa. If atrain must be held short of the destination becauseit would otherwise congest the
railhead, itwill loseitscrew and possibly itspower to other assignments. Try toschedule(along
withyour I TO) departuresto prevent thisfrom happening; if it does, takeinto account that the
railroadwill haveto get power and crew back out tothetrainwhen cal cul ating how muchlead
timeyou need to givewhen ordering thetraininto therailhead.

3. Theflatcarsthat brought your equi pment out may not bethe sameflatcarsthat takeit
back. Donot taketiedownassemblies, and soforth, off theflatcarsduring unloading. Onthe
other hand, do not leave shackles, and soforth, ontheflatcarsexpecting that they will bethere
when you get back.

H. DOWN THE (RAIL)ROAD

1. Futuredeploymentsmay involveusing railroads of theformer Soviet Union (FSU).

2.FSU railroadsuseasimilar coupling systemtotheoneusedinNorth America, sointhe
absenceof detailedinstructionsfromthelocal railroads, usethetiedowninstructionsinthis
pamphlet.

3. Dimensional information for FSU flatcars can befound at www.1520mm.com/r/w/
platforms.html.
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|.CONSIDERTHE FOLLOWING IN SEQUENCE

1. Internal and secondary (nested) L oads
2.HazardousM aterialsMarkingsand Documents.
3.VehiclePreparation

4.Tools

5. Safety Brief

6. Flatcar Preparation

7. LoadingtheFlatcarsand Securing theVehicles
8.Final Inspection
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Appendix A. Trucksand Trailers

TrucksWeighing upto 80,000 Pounds ...........cccvevveeereereeseesieene. A-2
M1074/M1075PLSand M1120HEMTT LHSTruck................... A-3
M1076 Palletized Load System (PLS) Traller.......ccoeevevvevveeecnee A-4
MILOTO TTACLON ..t A-5
Y0 O I = ] = S A-6
IooIS TI0S\V/= IO [SISVES (= o A-7
Trailer Attached to PrimeMOVEr .........cooveceveeveeeecce e A-8
Semitrailer Attached to PrimeMover ..........cccecveeveevecce e, A-9
Trailer onFlat Car (TOFC) .....covvieciieeceesece e A-10
Trailers,M872, Double Stacked ...........cccoceveereecieneee e, A-11
M129A4 and M 1063 SEMILrallers ......ccceveereeceeeeere e A-12
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Trucks Weighing up to 80,000 Pounds
]

| Steel chain (see below
B.L / for number required)
L ]
\ /
pid - S
[ %
Alloy Steel Chain
Vehicle Weight
Ranges (Ib) Dia Minimum Working Number of Chains
(in.) Load Limit (Ib) Required Per Vehicle

0-8,500 3/8 6,600 4
8,500-16,000 3/8 9,000 4
16,000-25,000 3/8 9,000 8
16,000-25,000 12 11,250 4
25,000-40,000 172 13,750 4
40,000-55,000 12 13,750 8
55,000-80,000 172 13,750 12

Notes:

1. Fromfigure 88-B, Section No. 6.

2. TheHEMTT wrecker must havethelocking pinssecured inthe outriggersto prevent them from settling down and
out. Outriggersextending past the side of the car can cause seriousaccidents.

3. Thesecondary |oad must be secured to 3 gslongitudinally (foreand aft) and 2 gslaterally and vertically.
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SIXTHEDITION

M1074/M1075 PLSand M1120 HEMTT LHS Truck

PLS = Palletized Load System, LHS = Load Handling System

e
q
— . | ..J\
Attach PLS shackles to holes in tiedown
provisions, 4 in the front and 4 in the rear-.

Flatrack . ~
rail / B \/Xﬁ Loadl
>\ LAY ha;ﬁg - Flatrack
¥ ™ securing

\ inner
 bracket

/

' C{L o] =~ pinshown
X / in stowed
. position

S

Load :

ha;mguter Flatrack securing Flatrack securing pin must be in one of the 3

E;asket pininrail transport holes as shown (side view). Two pins are
position (top view) required, one on each side of the truck.

Notes: .

1. The majority of chains Vehidle Weight Alloy Steel Chain

should go to the center Ranges (Ib) Dia | MinmumWorking |  Number of Chains

tiedownchannels. (n) | Load Limit (lb) | Required Per Vehicle

2. From Figure 88-C, 49,500-82,000 1/2 13,750 12

Section No. 6. 82,000-88,000 12 13,750 16

3. The secondary load must be secured to 3 gs longitudinally (fore and aft) and 2 gs laterally and vertically.
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M 1076 Palletized Load System (PLS) Trailer

Gy ] .-
" S WV A =
— : | e
AL eI ,Wf} !
S 1 e O = 1 UL kP
— = = ) l‘ = I 7
" ‘1‘ l‘i»l‘!‘i!!ﬂ.s.w = =SS
i INRLANIAT e

Engage
flatrack
lock

control
valve

Secure drawbar in shortest position. With Install 2removable
drawbar raised horizontal, secure drawbar plates (oneon

saf ety chain attachment point to bumper with each sideof trailer)
one complete loop of 3/8" wire rope pulled and theninstall
snug, fastened with 4 clamps. If desired, the 2 flatrack
drawbar may be lowered onto a piece of 2" securing pins.

lumber nailed to the deck. Secure drawbar
downwithtwochains.

Alloy Steel Chain
Vehicle Weight
Ranges (Ib) Dia Minimum Working Number of Chains
(in) Load Limit (Ib) Required Per Vehicle
16,500-27,500 12 13,750 4
27,500-55,000 12 13,750 8
Notes:

1. The secondary load must be secured to 3 gslongitudinally (foreand aft) and 2 gslaterally and vertically.
2. From Figure 88-C, Section No. 6.
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M 1070 Tractor

(41,000 |b)

= \M*‘]'%g
: (Ca 1w
I
BIl Shackles Bll Shackles ——

BIl Shackles

Bl Shackles

Notes:

1. /2" steel chain (27,500 Ib minimum proof test value (WLL 13,750)), 8 required.

2. BlI shackles, NSN: 4030-01-408-2774, WLL 17T, 1-3/8" screw pin anchor shacklewith cotter pin.

3. Fromfigure 88-B, Section No. 6.
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M1000 Trailer

50,500 Ib Empty
C1 1 . 1 /s

UseBII Shackles «_ ] ?

ra it}

e

‘-—\_\-\-\—‘-—\

Rai

Usea
minimum of 2
chainsat 30°to
45°. [Needed
tokeep rear of
trailer centered
onrailcar.]

Lower trailer frame onto 7-1/2" to 8"
highblocks(about 16" x 8" wide) located
at center lineof railcar. Oneblock rgr'd
at each end; toenail (if possible) to
railcar deck beforeloadingtrailer.

Seenote 3.

Stabilizersshould not contact railcar.

QL (O ({0 [{O) (L

Reilcar et el Ofest

Notes:
1. UseOTTX (or equal) Chain Tiedown Railcar: 16 chains (8 at each end) 3/8" chain for empty (unloaded) M 1000.

2. HTTX (and other) rail carsequippedwith 1/2" chain: 8 chains(4 at each end) may beused for empty M1000; 16 chains
(8 at each end) must be used for the loaded M 1000 (50,500 |b. max payload).

3. Onboardchains.

4. From General Rules, Section No. 1.
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L ogisticsVehicle System

12" steel chain (22,500 Ib>
minimum proof test value
(WLL 11,250)), 16 required

Notes:
1. Install and securethelockout strut to prevent articulation.

2. From General Rules, Section No. 1.
3. Thisfigure(requiringmorethan4tiedown provisionsfor thevehicle) isaprocedural

fix for avehiclewithinadequatetransportability. Do not usethisfigureasabasisof
designfor new or rebuy vehicles.
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Trailer Attached to Prime Mover

Pintles must have pintle lock secured
with acotter pin or wire

Notes: |
1. Tiedown trailer asshown. Refer to table below for chain requirements.

2. Theprimemover will bechained asif it werebeingloaded alone. Check thespecificdiagraminthewheeledvehicles
part of theappendix.

3. Treat eachvehicleasif it wasbeing tied down separately, except omit thefront support and towing ring tiedowns
onthetrailer. Each vehiclemust haveat | east 4 tiedownswith equal numbers pulling fore and aft.

4. From General Rules, Section No. 1, using the chain formula.

THIS TABLE IS FOR THE TRAILER ONLY

] ] Alloy Steel Chain
Traller Weight
Ranges (Ib) Dia | Minimum Working | Nurber of Chains
(in) | Load Limit (Ib) | Required per vehicle

0-13200 | 38 6,600 4
0-18,000 | 3/8 9,000 4

18,000 — 36,000 | 3/8 9,000 8
0-27500 | 12 13,750 4

27,500 - 55,000 | 1/2 13,750 8

55,000 — 82,500 | 1/2 13,750 12

82,500 — 110,000 | 1/2 13,750 16
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Semitrailer Attached to Prime Mover

Notes:

1. Securethe semitrailer as shown using the table below to determine the chain requirements.
2. Chaintheprimemover asif it werealone, using the appropriate figure from thisappendix.
3. From General Rules, Section No. 1, using the chain formula.

THIS TABLE IS FOR THE TRAILER ONLY

) ) Alloy Steel Chain
Trailer Weight
Ranges (1) | Dia | Minimum Working | Number of Chains
(in) | Load Limit (Ib) | Required per vehicle

0-13,200 | 38 6,600 4
0-18,000 | 3/8 9,000 4

18,000 — 36,000 | 3/8 9,000 8
0-27,500 | 12 13,750 4

27,500 - 55,000 | 12 13,750 8

55,000 - 82,500 | 12 13,750 12

82,500 — 110,000 | 12 13,750 16
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Trailer on Flat Car (TOFC)
Semitrailerson Flatcarswith Stanchions

150 =T i® N T |

~ 4"Min l: 4"Min

Notes:
1. Besurehitchissecurely lockedin"UP" position.

2. Besuretrailer kingpinislocked in place on the hitch.
3. Appliestovehiclesupto 65,0001 baslong askingpin height isbetween 47 inchesminimumand 52inchesmaximum.
4. Thehitcheswill only fit 2-inch kingpins.

5. Fromfigure 202, Section No. 6.
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Trailers, M872, Double Stacked
Two Separate Methods

4" x 4" lumber, length to suit, 2 required. 2" x 4" lumber, length to suit, 4 required per landing
Place against inside of wheels. Secureto leg. Secure bottom two pieces with 10-D nails and

floor with 40-D nailson 6" centers top two pieces with 20-D nails
_1 2" x.050" or 2" x .044"

Pattern 16 chock high tension band,
block, 8required 8required 7

) 1 2 —  m—? ——— —1 e v —— m— A

[ T

o T

]
;ﬁ[ lil i — m— u”u T ‘?’;—11

Note: From figure 434, Section No. 7.

2" x 4" lumber, length to

4" x4" x 18" lumber side 2" x 4" x 18" lumber. extend beyond landing leg
blocks. Locate inside Locate against rear chocks, 2 required. Secure
rear tandem wheels, 2 tandem side blocks, 2 each with eight 16-D nails,

required. Secure each required. Secure each

four at each chock
with three 40-D nails /—with four 16-D nails ;

OHO

=GO

[ 4" x 4" lumber, length equal 2" x 4" lumber, 38" alloy steel
to one pair of wheels, 4 landing leg chock, length equal to chain f?,equired
required. Secure each with width of trailer, 2 required. Secure Angléabout 450'
three 40-D nails each with five 16-D nails

as shown. Wire

2"'x4"x 18" lumber, 2 against tie each binder

each 4" x 4" piece spaced Notes: ha;grlle alk1d
same as tires, 8 required. 1. From figure 432, Section No. 7. grebhoe
Secure each with four 16-D

nails 2. Tie bottom trailer same as single trailer, trailer attached to

prime mover, or astrailer on flatcar with retractable stanchion.
3. Sometrailers have partial steel decking preventing the direct

nailing of blocking. Onthesetrailerstheblocking must be secured
to side stakes or fastened by other means.
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M129A4 and M 1063 Semitrailers
(If trailer on flat car service (TOFC) IsNot Available)

Semitrailer 16,000 Ib Empty to 41,000 |b Fully loaded

Secure semitrailer with 16 chains,
asshown, regardlessof chainsize.

Tiedowntractor as Use3/8-inchorlarger chain.

if itisby itself, see

Notes:
1. From General Rules, Section No. 1.

2. Thismay also beused for all semitrailerswith bar tiedown provisionsbuilt into the semitrailer underframe.

3. Thissemitrailer figure(requiringmorethan 4tiedown chainsfor thesemitrailer) isaprocedural fix for avehiclewith
inadequate transportability. Do not usethisfigureasabasisof design for new or rebuy vehicles.
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Appendix B. Tracked and Wheeled Armored Vehicles

Tracked Vehiclesupto 30,0001D ......c.ooeeiiiiiiiee B-2
M577 and M1068 Ramp SeCUrement ..........ccceeeeeeeneerieneeseeenennn B-3
Tanksand Similar Units30,000t0 60,0001 ........ccccceeveeiieiierennee. B-4
Tanksand Similar Units60,000t0 100,0001b .........cccceveeiinrenee. B-5
DODX 40000-SeriesFlatcar Checklist........ccooeveveievenecenceneen, B-6
Tracked VehiclesOver 100,0001b ........ccooveviieiiiceeie e, B-7
M1 Tankswith Optional Link (Ring) andM88 ............cccoceviennee. B-8
Tracked VehiclesOver 100,000 Ibwithout theLink ....................... B-9
M1withMineClearing Blade System .........ccccoooeeviniiienienennens B-10
MTZ28FIONE ... B-11
M60 Tanks, AVLB, andRear of M728 ...........cccecoeviveiiiicieecn, B-11
M109AG6 Paladin HOWILZEY .........cccveeiiieieiecee e B-12
S (Y] (< SRR B-13
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Tracked Vehicles up to 30,000 Ib

. N W N S N W

S TOTOTO oI 4 CIOICICI M Ol ICIOO B T IO ICICIOIO A

SIDE VIEW

Alloy steel chain (seebelow

k Screw pin shackle
for number required) e

FRONT VIEW REARVIEW
Alloy Steel Chain
Vehicle Weight
Ranges (Ib) Dia | Minimum Working Number of Chains
(in)) Load Limit (Ib) Required Per Vehicle
0-16,000 3/8 9,000 4
16,000-25,000 3/8 9,000 8
16,000-25,000 12 11,250 4
25,000-30,000 12 13,750 4

Notes:

1. Usethe WLL 12.5 ton special shackle NSN 4030-01-369-7612 for tiedown. Wire-tie the nut on the bolt or drill
the bolt and install a cotter pin. The railroad does not provide shackles.

2. The M577 and the M1068 (all series) must have an X pattern of 1/2" wire rope to secure the ramp (see p. B-3).

3. From figure 87-B, Section No. 6.
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M577 and M1068 Ramp Securement

Two complete loops 1/2" wire
rope, each with 4 clamps.
Lifting provisions, 2 places:

fH\
| / — i
L] .
|
j Location of hull-mounted
Ramp-mounted tiedown provision

tiedown provision

M577/M1068 REAR VIEW

Notes:

1. This applies to all series of M577 and M1068 vehicles on which the tiedown provisions used to secure the
vehicle are mounted on the ramp. The wire rope is not required on vehicles that have the rear tiedown provisions
mounted on the hull used for securement rather than those on the ramp.

2. Fully engage ramp latches.

3. The wire rope must be crossed as shown. The wire ropes are routed from the lifting provision to the tiedown
shackle. The point where the two wire rope loops touch must be protected from chafing. Scrap rubber hose or sheet
metal fastened in place will meet this requirement.

4. This (laced wire rope) is a procedural fix for vehicles with inadequate transportability. Do not use this figure
as abasis of design for new or rebuy vehicles.

5. From AAR circular letter c-7824 (M577), 20 April 92, and figures 87, 87-A, and 87-B, Section No. 6.
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SIXTHEDITION

Tanks and Similar Units 30,000 to 60,000 Ib

3/8" wirerope, two compl eteloops
each with 2 clamps (see note 2).

Alloy steel chain (see
below for number required)

Notes:

1. Shackle - use the 21-ton, 1-1/4-
inch (1-3/8-inch pin), bolt-pin
safety anchor shackle, NSN 4030-
01-187-0964. The railroad does
not provide shackles.

2. If thegunbarrel isinstalled or if
the rotating turret can extend
beyond the side of the vehicle, the
turret must be secured from rotation
with two complete loops of 3/8"
wireropeeachwith 2 clamps, oneto
each side from the gun or turret to
the hull.

3. Fromfigure 78-B, Section No. 6.

{/‘,, $§

9
o

~—— Additional tiedown provisions
for heavier Bradleys.

=
Front
final drive
Alloy Steel Chain
Vehicle Weight Ranges
(Ib) Dia Minimum Number of
(in) Working Load | Chains Required
) Limit (Ib) Per Vehicle
30,000 — 40,000 1/2 13,750 8
40,000 — 55,000 1/2 13,750 12
55,000 — 60,000 1/2 13,750 16
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Tanks and Similar Units 60,000 to 100,000 Ib

3/8" wirerope, two complete
loops each with 2 clamps.
(to secure gun barrel)

Screw pin shackle

Z/—\Iloy steel chain (see

below for number required)

Notes:

1. Shackle - for most vehicles, use the 21-ton, 1-1/4-inch (1-3/8-inch pin), bolt-pin safety anchor shackle, NSN
4030-01-187-0964. If a towing lug requires more than two chains, put two chains in the first shackle and add
another shackle for up to two more chains. Add athird shackleif afifth chainisrequired. Another approach, if the
tiedown provisions are not too high, is to feed the slip hook and chain through the shackle in the towing lug and
hook the chain into the claw hook on the same chain assembly. One slip hook and four chains will fit in the 21-
ton shackle. Put the hook in last, but tension it first to make certain it is seated properly on the shackle. The
railroad does not provide shackles. The AAAV has four of its own shackles, each of which will accept 4 chains.

2. Fromfigure 78-B, Section No. 6.

Alloy Steel Chain
Vehicle Weight

Ranges (Ib) Dia | Minimum Working [ Number of Chains
(in) | Load Limit (Ib) Required per vehicle

60,000-82,000 | 1/2 13,750 16

82,000—-100,000 | 1/2 13,750 20
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OO0 000 oOODOoOooao Qg

O

DODX 40000-SeriesFlatcar Checklist

Note: Copies of this page should be distributed to loading teams.

Locate chain anchors as indicated.

Extend turnbuckles.

Position tanks on flatcar.

Install shackles (and links (rings), if required, on tanks).

Pull chain tight and attach claw hook.

Tighten until 1/8 inch of rubber shows at compression unit.
Ensure anchor locking tabs are down in recess.

Wire tie shackle screw pins (or secure by other suitable means).
Secure pintle lock with cotter pin, if the pintle is used.
Two-wrench tighten jamnuts or properly apply locking device.

Make certain turret and gun, radiator door, side skirts, and so forth,
are secured from extending over the side of the flatcar.

Lock turret and secure the handle.
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Tracked Vehicles Over 100,000 b
DODX 40000-SeriesFlatcars

3/8" wire rope, two complete loops each with 2 clamps. Use the gun
barrel if possible, otherwise run each loop between the turret and
__ hull. Attach to the small engine hatch lifting eyes.

\ .

7\
T L for 2 tank
[[Locale for 2 tanks-/‘ k s } }M ocate for 2 tanks !

Qo> < >K§ > \é[‘ "
J
Center mark
Yellow mark - M60 Yellow mark - M60
White mark - M1 Locate mark

White mark - M1

Barrel securement to
keep turret from turning

St S as shown above. Attach
l . to the small engine hatch
lifting eyes.
REARVIEW

Screw pin shackle pins must be wire
tied to the shackle body or secured by
other suitable means.

Typical connectiononaflatcar of three
1/2" chains to a military shackle on
the rear of an M1 hull.

Note: From figure 83, Section No. 6.

B-7



SIXTHEDITION TEA PAM 55-19 e—

M1 Tankswith Optional Link (Ring) and M88

(See the next page (B-9) for procedure without link (ring))

Alloy Chai

Anchor
locations
labeled on

BB {5 A SRy Lot XA )
40000- 44 43 42 41 40 39 38 25 24 23 22 21 20
seres SNCNENCRONONT (20 (21) (22) (23) (24) (25)

cars.

Pear-shaped link, supplied
with the M88 (the attached
chain slings are not used for
rail transport). See note 3
below.

1-1/4", 21T Shackle, 4 places

1/2" Specia Alloy Chain

1-3/4” Shackle attached to center
lug on the front of the M88 —

1/2" Special
Alloy Chain

25 24 23 22 21 20 6 54 321
Notes: (20) (21) (22) (23) (24)(25)  (39)(40)(41)(42)(43)(44)

1. Sixteen (16) Chainsrequired per tank; use 1/2" diaextrastrength special alloy chain, working load limit (WLL)
13,750 Ib. Use 200,000-Ib minimum breaking strength links (rings). See page 13 and 14 for approved shackles
and shackle and link sources.

2. For the center front of the M88 use an alloy, 1-3/4-inch, 40-ton safety anchor shackle, NSN 4030-00-369-2955.
3. If the pear-shaped link (NSN 4010-00-133-6517) is not available on the M 88, you may use the MacL ean-Fogg
part number 61283 ring (link) or any other master link having a minimum breaking strength of 200,000 pounds,
amaximum nominal bar size of 1-3/4 inches, and a clear opening of about 5 inches to accommodate four chain
assembly slip hooks.

4. From figure 83, Section No. 6.
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Tracked VehiclesOver 100,000 [b without the Link

This procedure is approved as an option in Section No. 6, figure number 83.

Use the same anchor |ocations on the flatcar as shown on page B-8 and reroute
= - the chains as shown to the left.

rosndpose
Unmar
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M1 withMineClearing Blade System
(MinePlow)

< i Anchor locations labeled on
Warning! D(ay  many DODX 40000-series

Do not allow anyone under the mine plow flatcars.

until both safety chains are secure.

1. Apply the safety chain with the plow in the raised position forming a complete loop through the two eyes. Fasten
the chain to itself with a grabhook (secured with wire or other suitable means) or a double clevis chain link.

2. The chainsthat attach to the pipe structure at the bottom of the mine plow are routed under the pipe, over and down
in front of the pipe, and the hooks attached to the chains as chokers which must be pulled tight and wire tied.

3. If the skids and/or roller are removed, they must be securely chained down or loaded securely as secondary loadsin

acargo vehicle. N Mineplow, raised

Flatcar

Note: From figure 83, Section No. 6.
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M60 Tanks, AVLB, and Rear of M728

Shackle

1/2" Special Link
Alloy Chain
1/2" Specia
Alloy Chain

\ Anchor

B locations
labeled on
many DODX
AB (DC) 40000-series
44 43 42 41 40 39 38 22 21 20 19 18 17 flatcars.

DO @ E @G 6 (23) (24) (25) (26) (27) (28)

M 728 Front e postOn

* L.
¢ -
RPC3e
«®

*
‘_’ -
- ’o"\‘ “
Under BladeView

Attachment of four chains to the yokes
behind the blade at the front of the M728.

Front Tiedown View

Attach two chains to shackles on both
of the two towing lugs on the hull of
the M728.

Notes:

1. Therear of the M 728 isthe same asthe M60, but the M 728 hasits own master link that may be used in the pintle.
2. On the M728, wire tie the blade latches to ensure the blade is secured in the raised position, and don't forget
to lock the turret lock and wire rope tie the boom and turret to prevent rotation.

3. Sixteen (16) Chainsrequired per tank; use 1/2" diaextrastrength special alloy chain, working load limit (WLL)
13,750 Ib. Use 200,000-1b minimum breaking strength links (rings). See page 13 and 14 for approved shackles
and shackle and link sources.

4. From figure 83, Section No. 6.
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M 109A6 PaladinHowitzer

56,800 TO 82,000LB

Q I Tmar—
] - o =

o, ot DR IR /A
™ 1 .7

Barrel brace must be fully secured. If brace is not
functional, secure barrel with two completeloops of
3/8" wire rope, each with two clamps.

0

16 chains required per howitzer; 2 chains to
each of the eight tiedown provisions: use 1/2"
special alloy chain with a minimum working
load limit (WLL) of 13,750 Ib. (The eight
provisions each require a shackle such as for the
Bradley, NSN 4030-01-187-0964.)

Note: From figure 78-B, Section No. 6.
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Chains: Eight 1/2" chains working
load limit (WLL) 13,750 pounds or
Twelve 3/8" chains WLL 9,000
pounds required per vehicle. Do not
attach to shackles.

Notes:

1. From General Rules, Section No. 1. Figure pending. Section No. 6, Figure No. (when Published)

2. Use the fixed, solid tiedown provisions for tiedown rather than the shackles, which may be present.

3. If equipped, the remote weapon station and TOW missile launcher should be reduced for rail transport.

4. After driving the vehicle onto the flatcar, the vehicle suspension must be reduced to the transport position (i.e.
on the suspension bump-stops) using the vehicle's integral height management system. This reduces vehicle
transport height and lateral/vertical movement. When the vehicle is on the bump stops, there is about one inch
distance between the top of each tire and the bottom of the overhanging hull.

5. Following rail shipment and chain removal, restore the vehicle suspension to the highway setting using the
vehicle's integral height management system.

6. Stryker vehicles can be loaded or unloaded without spanners provided the space between the flatcars or
between flatcar and ramp is limited to a maximum of 39 inches (34 inches s better). Use all-wheel drive, and the
height management system can bein transport (lowered) or nominal (highway) position. Other wheeled and band-
tracked vehicles require spanners.
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Notes
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Appendix C. Materials Handling and Construction
Equipment and Non-Vehicles

VaridbleReach FOrKIift TruCK .........oovveeiieciie e C-2
Wheel-Mounted Crane (25- and 35-t0N) .......ccccvveeverieencenieneenee C-3
Tractors, Forklifts, Loaders, and soforth...........ccccoecveiieiiicineen. C-4
MOLOr GIadEY ..ot C-5
Scraper (EarthMOVES) ......ooveeeieeieee e C-6
D-7 Caterpillar DOZEY ........coeeieeiiieeieee e C-7
CONEX or ISU Container on 5-Ton TruckS.........ccoeeerverieesieennnne C-8
Kamar Rough Terrain Container Handler (RTCH) .........ccceeveeee.e. C-9
Improved RIDBONBIAQE ..o C-10
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Variable Reach Forklift Truck
30,000 Ib and Under

To secure boom use 3/8"
completeloop wire rope with 2
clamps, 2 required. Secure to
front tiedown provisions

Steel chain (see below
for number required) * Q

@ @‘5 3
ey Apprc\:yx 24
Notes:

1. Use flatcars with raised side sills, if possible. Locate suitable protective material such as waterproof paper or
burlap, and so forth, between each tire and side sill to extend 2 in. above sill.

2. From figure 54-A, Section No. 6.

Alloy Steel Chain
Vehicle Weight
Ranges (Ib) Dia Minimum Working Number of Chains
(in.) Load Limit (Ib) Required Per Vehicle
0-30,000 3/8 9,000 12
0-15,000 1/2 13,750 4
15,000-30,000 1/2 13,750 8
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Wheel-Mounted Crane (25- and 35-ton)

Under 72,000 Ib

Steel chain, extra strength,

Complete loop wire rope 1/2" dia., proof tested to
(/2" dia) with 2 clamps, 2 27,500 pounds (WLL
required 13,750), 16 required

Chains are wrapped
around near axle

04 "1

Note: From General Rules, Section No. 1.
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SIXTHEDITION

Tractors, Forklifts, Loaders, and so forth
(Rough Terrain Forklift Truck, and so forth)

Q

=
%

Y

A

Notes:

1. Articulated units must be maderigid by use of
the lock-out bar. Lock-out bar pins must be
secured to prevent displacement. Add four chains
if the lock-out bar is missing.

2. From figure 48-C, Section No. 6.

Steel chain (see below
for number required)

H( O

) ) Alloy Steel Chain
Vehicle Weight
Ranges (Ib) Dia | Minimum Working Nurrber of Chains
(in.) Load Limit (Ib) Required Per Vehicle

0-15,000 1/2 13,750 4
15,000-30,000 1/2 13,750 8
30,000-45,000 1/2 13,750 12
45,000-60,000 12 13,750 16
60,000- 75,000 12 13,750 20
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SIXTHEDITION

Motor Grader

Steel chain (see below for
number required)

—]
@

Shoring: 8" wideby 30" long, thickness
to suit, under blade. Secure with nails
long enough to penetrate deck 2". If
loaded on steel deck, secure shoring to
blade with banding or additional
blocking. (2 required)

L3
(&
3

- - £
) ) Alloy Stedl Chain
Vehicle Weight
Ranges (Ib) Dia Minimum Working Number of Chains
(in) Load Limit (Ib) Required Per Vehicle
0-15,000 1/2 13,750 4
15,000- 30,000 1/2 13,750 8

Note: From figure 110, Section No. 3.

C-5



SIXTHEDITION

TEA PAM 55-19 e—

Scraper (Earthmover)

Steel chain, (see below for number

required)

Shoring: 8" wideby 30" long, thickness
to suit, under blades. Secure to floor
with four 40-D nails. If loaded on steel
deck, secure shoring to blade with
banding or additional blocking. (2
required)

Alloy Steel Chain
Vehicle Weight
Ranges (Ib) Dia | Minimum Working Number of Chains
(in.) Load Limit (Ib) Required Per Vehicle

0-15,000 12 13,750 4
15,000-30,000 12 13,750 8
30,000-45,000 12 13,750 12
45,000-60,000 1/2 13,750 16
60,000-75,000 1/2 13,750 20

Note: From figure 48-D, Section No. 6.
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D-7 Caterpillar Dozer

up to 82,000 Ib

4" x 8" x 30" lumber (2 required)
stacked under center ripper. Drill
and toenail first block to car floor
with four 30-D nails. Then nail
second block tofirstin samemanner.
Lower ripper onto blocks. If loaded
on steel deck, secure shoring with
banding or additional blocking.

TEA PAM 55-19 e—

1/2" steel chain,
(27,500 Ib minimum
proof test value (WLL
13,750)), 12 required

Note: From General Rules, Section No. 1.

4" x 8" x 30" lumber, place under
bladelengthwise. Drill and toenail
eachblock tocar floor. Lower blade
and lock cylinders in position. If
loaded on a steel deck, secure
shoring to blade with banding or
additional blocking. (2 required)
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SIXTHEDITION

CONEX or I1SU Container on 5-Ton Trucks

Single strand of 3/8-inch wire rope with a loop and
thimble at both ends, each secured with 3 wire rope
clamps (8 places, see details below).

Place 3 4x4s along the
truck bed to protect the
bottom of the ISU and to
alow forklifting. Secure
the 4x4s by nailing 2x4s
across both ends. Use 2
20d nails at all 6 joints.

Protect the wire ropes from chafing
wherethey crosswith rubber hose, soft
sheet metal, or other means secured to
stay in place (4 places).

) )

7

2-1/4"  minimum
between all clamps

Load line

ST e
\\\\\\\«‘. ,‘

2" minimumdeadend

Tighten nuts aternately to reach
45 foot-pounds of torque.

i
S

==

P/
A —

Always place the saddle
on the load line side.

AT AR

Dead end

Singlestrand of 3/8" wirerope,
use improved plow steel (IPS)
independent wire rope core
Notes: (IWRC).
1. From General Rules, Section No. 1. See page A-2 for tiedown of the truck to the flatcar.
2. If you use shackles to attach the wire rope to the tiedown rings, use at least 1/2-inch, 2-ton working load limit
(WLL) safety anchor shackles and make certain the nut is secured with the cotter pin.
3. Use the same procedure for each container loaded on aflatbed semitrailer.
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Kamar Rough Terrain Container Handler (RTCH)

Top Handler

Chains: Twenty 1/2" chains working load limit
13,750 pounds. Apply 4 of the 20 to the top handler
portion as shown. Apply 8 assemblies at each end
of each vehicle as shown.

Boom hold downs: 1/4-in. Grade 43 steel chain,
minimum WLL of 2,600 Ib, each 6-ft long applied in single strand w/grab hooks at each end.
Secure the rear boom support to the chassis using fittings on the vehicle with shipper
provided chain assemblies/wire rope. Apply one chain on each side. (As an alternate, use
2 ‘MB-1' chains, NSN 4010-00-516-8405, with grab hook, applied as complete loops or
two complete loops of 3/8 in. 6x19 IWRC IPS wire rope, each with 4 cable clips.) Secure
with wire or other suitable means (nylon tie straps).

Notes:

1. From Section No. 6, Figure 54-b (to be published in 2004).

2. When ordering flatcars, shippers should specify HTTX-type cars, DODX 40,000- or 41,000-series cars, or
similar equipped with tie-down devices in the quantity and strength shown above.

3. To correctly distribute the weight on the flatcar, the top handler must be retracted to within approximately 20
in. of thefront tires (96.5 in. on the vehicle’ sECS display screen), and the far end located within 1 ft of the car end
sill. The RTCH weighs about 120,000 pounds.

4. On DODX flatcars, the pair of tie downs in the outboard channels are to be relocated to the inboard channels.
5. Shackles are not needed, nor should they be used on the vehicle tie downs.

6. See TM 10-3930-675-10 ROUGH TERRAIN CONTAINER HANDLER (RTCH); RT 240; 53,000 LB
CAPACITY; 4X4 (NSN 3930-01-473-3998) starting on page 0007 00-1 for preparation for shipment.
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Improved Ribbon Bridge

Common Bridge Transporter (CBT) M 15 Bridge Adapter Pallet (BAP) and
Standard and Improved Ribbon Bridge (IRB) Bays

\}é{

Figurel. BAP and Bridge Bay (Side and Top View)

TiedownInstructions: Theprocedurefor securing and transporting the standard ribbon
bridge bays and the improved ribbon bridge baysisidentical. The BAP should be secured
to the bridge bay (ramp or interior) by 5/8” wirerope. The wire rope should run from the
lifting provisionsonthe“legs’ of theBAPtotheinterior lifting eyesonthetop of thebridge
bay for atotal of four tiedowns(fig 1). Thebridge bay isthen secured to therailcar with four
5/8” wirerope loops connected to chains from therailcar deck (figs 1 and 2). They should
berunfromtheoutsidelifting eyesonthetop of thebridgebay (fig 3). Chainsfromtheoutside
stake pockets of therailcar are then secured to the wire ropeloops (fig 4). For extralateral
restraint, four morechainsshould runfromthetiedown provisionsontheBAPtotheoutside
stake pockets of the railcar. These chains should cross each other (fig 5).
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Improved Ribbon Bridge (cont)

CBT BAP and Standard and |RB Bays (cont)

Figure2. BAP and Bridge Bay from Actual RIT.

Figure 3. Close Up of the Top Lifting Eyes
of the Bridge Bay Used for Tiedowns.

C-11



SIXTHEDITION TEA PAM 55-19 e—

Improved Ribbon Bridge (cont)

CBT BAP and Standard and | RB Bays (cont)

Figure5. Side View of Cross Lateral Restraint Tiedowns.
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Improved Ribbon Bridge (cont)

Common Bridge Transporter (CBT) M 14 Improved Boat Cradle (IBC) and Bridge
Erection Boat

Figure 6. 1BC and Boat from Actual RIT.

TiedownInstructions: ThelBCissecuredtotherailcar (fig 6) by attaching chainsfrom
the outside stake pockets to the four tiedown provisions on the IBC, two in the front and
twointheback (figs7—9). Additionally, the Bridge Erection Boat is secured to therailcar
with chains attached to 5/8” wire ropeloops (similar to those used in the BAP bridge bay).
Thewireropeloopsare attached to the Bridge Erection Boat on thefront lifting provisions
(figs 9 and 10). The keel pin located at the bottom of the IBC is not to be used to secure
the Bridge Erection Boat to the IBC for rail transport. Damage could result to the boat if
the keel pinisused.

Figure 7. Chain Tiedowns on the Front of the IBC.
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Improved Ribbon Bridge (cont)

CBT IBC and Bridge Erection Boat (cont)

e ) o ="
Figure 8. Chain Tiedowns on the Rear of
the IBC and the Front of the Boat.

A

Figure9. Chain Tiedowns on the Rear
the1BC and the Front of the Boat.

of
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Improved Ribbon Bridge (cont)

CBT IBC and Bridge Erection Boat (cont)

' [ l " =y
Figure 10. Chain Tiedowns on the
Front of the IBC.

C-15



SIXTHEDITION TEA PAM 55-19 e—

Notes
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